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, SANDOMIRSKIY . (Institute of Physical Chemistry, Academy of: Sciences, SSR). 
DISKUSSIYA (Discussion). In Problemy kinetilkd 1 kataliza (Problems of Kinetics 
_ and Catalysis), vol. 8. Izdatel'stvo Akademii Nauk SSSR, 1955. Section II: . 
General problems of the theory of catalysis. p. 145~146. me : 


Remarks are made on F. F.: Vol'kenshteyn's paper (p. 79-9). The electronic — 
theory of catalysis refers not only to ideal surfaces, considered in F. F. 
Vol'kenshteyn'’s paper, but also to surfaces with microdefects,. Microdefects on 
the surface form so-called "disorder" which may be a "biographic disorder" based 
on the pre-history of the sample, or a "thermal disorder", which increases with 
temperature. The surface defects may be considered as adsorption centers. 

- Simultaneously with adsorption and desorption, reactions of the formation and 
absorption of the adsorption centers take place. These reactions represent 
“"thermal disorder". The mechanism of adsorption by microdefects is in 

- general the same as by free valences and forms the .same bonds - "strong" and 

"weak" homeopolar bond, ionic bond ~ as presented in rae paper. 

7 refs., 4 Russian (1929-1953) . 
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WOL'KLLSATEL: (institute sf ihiygices] Gheacistry, . 
hecdenys of solsnes8, Uh). oo baa : io ee fe Te 
O SVYAZI ZHU KATALITICHESKIME SVGYSTVAME POVERASHOSTI POLUPHO/ODuIKA Io © 
YEGO OB"YEMNYiI ELEKTRONNYMI . SVOYSTVART (Connection between the catalytic 
properties of the surface and the space electron properties of semiconductors). 
IN Problemy kinetiki i kataliza (Problems of. Kinetics and Catalysis), vol. 8. 
Tedatel'stvo Akademii Nauk SSSR, 1955. Section IfI: Connection between the 
electric conductivity and catalytic activity of .seuiconductors. p. 189-197. 


The establishment of electronic equilibrium between the surface ani space of =." 

‘the semiconductor shows that the concentration of free valences on the surface 

depends on the characteristics of the scace. In the case of small crystals, . 

the characteristics of the surface do not depend on space, and, conversely, 

in larger crystals, the characteristics of volume do not depend on the sur- 

face. Adsorption on the surface of the crystal changes the concentration of ee 

the eleztron gas inside small crystals, thus affecting the electric conductivity. = °° 

if atoms-acceptors are adsorbed by the surface of a semoconductor, the electric ‘ 

sonductivity wll decreases the adsorption of atoms-acceptors on a hole-rich 

semiconductor will increase the conductivity. live references, h Russian 

(1937-1955). One table, 3 ope, ; var 
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SANDOMIRSKIY, V. B. 


oS Sandomirskiy, V. B. -- "The Effect of Chemical Adsorption on the Elec- 

_ trical Conductivity and Operating Output of a Semiconductor." Acad Sci USSR, 
Inst of Physical Chemistry. Moscow, 1956 (Dissertation for the Pe of 
Candidate in Physicomathematical Sciences). 


So: Knizhnaya Letopis', No. 10, 1956, pp 116-127 
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_ Sandomirskiy, V.Be 


Effect of Adsorption on Elec Conductivity and Contact re 
‘Potential of Semiconductors (Vliyaniye adsorbsii na 


elektroprovodnost! i rabotu vykhods, poluprovodnika) 


Izvestiya Akademii Nauk SSSR, Vol. XXl,: #2, PP 211-219 
19575 USSR,” Seriya fizicheskaya 


The author subjacts the "theory of boundary. laysea to 
a critical analysis from the viewpoint of F.F. 
Vol'kenshteyn's theory of. adsorption and. eatalyaia. 


On the basis of his theoretical analysis: the | suthor ° 
‘comes to -the following: conclusions: ° 


1. Blec conductivity and contact potential of & Pie : 


conductor change during adsorption as'a result of. 


- Charging its surface. These changes strongly ‘a@epend ae ae 
‘upon the state of a surface -level generated by the © 


adsorbed particle, concentration of an. ‘admixture in. 
the semiconductor and temperature. tf the change in 
elec conductivity during adsorption is great, the ~ 
activation: energy of- conductivity. also onengye* 
considerably. 


Following surface filling reaction abilities of the 
adsorbed atoms. (nolecules ), strerzly change: The 
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ABSTRACT: 


Card 1/4 


Here the aithore designated the increase and the decease of 
the adsorbing power in an electric field as electroadsorption 


- 2L in the direction of the x-axis and with sufficiently great 


a . . ce ed 
Vol'kenshteyn, F. OF. ’ Sandomirskiy, V. B. 


The Influence of an External Electric Field on the Adsorbing © 
Power of a Semiconductor (0 vliyanii vneshnego cisibeicneekors. 
polya na adsorbtsionnuyu sposobnost'! poluprovodnike ) ; 


(usse). Akademii Nauk SSSR, 1958, Vol. 118, Nr os pp. 980-982 
(USSR 


? 


and electrode adsorption, respectivay. The present work aims © 
at the estimation of the experimental possibility of the ob- 

servation of this effect; this depends on the change of pres- aed 
sure in the reactor at the application of an electric field mares td 
and. on the field strength. The authors here investigate an 4 
adsorbent of the shape of a semiconductor plate of a thickness 


measures in the direction of the y and z-axis. The adsorp- 
tion of molecules to which the local surface levels E cor- _ 
respond takes place on the plane x = + L. For reasons of. ex- 
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20-11825-37/59__ 
The Influence of an External Electric Field on the Adsorbing Power of a 
Semiconductor 


actness the authors investigated the ddaopotian of acceptor | 
molecules on a semiconductor of the n- -type. The crystal is 
assumed to be in an outer homogeneous electric.field of the 
field strength F directed vertically to the surface of the 
orystal. The following is assumed in order to simplify the 
computations a) the thickness of the crystal is much greater. 
than the length of ecreening 1. b) the distribution of elec- 
trons is Boltzmann-like on all energy levels in the volume 

of the crystals co) surface zones are lacking; d) there exist 
only two kinds of bindings of the adsorbed molecules on the — - 
surface, namely, "weak" and "solid" acceptor binding. The 
schemes of the energy levels in the case of the lacking and. . 
of the presence of an electric field are illustrated on a 
diagram. The crystal is located in a reator with the con- 
stant volume v, which is filled by a gas with: the pressure 
p.- After the application of the field F gas pressure assumes 
the value p. The problem consists in determining the depend- . 
ence of the quotient p/p ..on F. The expression obtained for. 

_ this quotient from the equetion of state of the ideal gas 

Card 2/4 is given here. In the case of a lacking field nost of the 
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of an External Electric Field on the Adsorbing Power of. a 


adsorbed molecules are in the state of the "weak" binding on 


the surface. The expression. for p/P corresponding for thia— 


case is given here. Then p /p>1, i.e. in the case of the 


model selected here only electroadsorption is possible. The — 


authors especially investigated the case Pp. /p >>1 which . 
corresponds to a strong effect. The dependence of the quo- 
tient p /o on F is given explicitly. A numerical evaluation 
is given at the end of this paper. There are 1 figure and 
5 references, 5 of which are Soviet. 


Institut fizicheskoy khimii Akademii nauk SSSR 
(Institute for Physical Chemistry AS USSR) 


July 25, 1957, by N. N. Semenov, Member, Academy of Sciences, 
USSR =. 


July 18, 1957 
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Re 99s “ | (MIRA 1225). 
1.Inetitut fisicheskoy khimii, Moskva. . 
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TITLE: chemisorption * on ‘Defects of Semiconductor surfaces 
ynimicnesksien nas 


nauk SSSR-  otaeleniye 


pERIODICAL? ‘tevestiya Akad 
a: 9, PP 2 168t- 4683 (USSR) 


1959 Nr 
e adsorpt on 


In the present: paper & statistical c 


of atoms on da defects of: 
e centres. of. & 


n electron of the 
tor gases on accep 
4 possibilities! 


ABSTRACT: arontation, of th 
faces. is carl 


a hole or & 
tion of accep 
or this, there are 
electron nor & gas molecule at 
of defect is Sri 


‘phe , galowlations of. the. csoentrations 


ugaeen is “missing: 
a aefects (Ny ), and nevtra 


and charge 
ules (x° and N “) were Tharnied out. by. means 0 B 
n Saeeg for a Sy stem of & acca number: of” 


1: and ch ge 


‘neutral (Ny :) 


adsorbed molec 
Cibbs' partitio 


cara 1/3 


APPROVED FO 
R RELEASE: 
SE: 07/13/2001 CIA-RDP86-00513 
7 RO00144711000 
6-7" 


psa oh ea adn 


"APPROVED FOR RELEASE: 07/13/2001 


Chemisorption on Defects of Semiconductor Surfaces S0V/62-59-9~33/40.- = 
7 , particles. Furthermore, the dependerce is investigated of the | 
coir. “eo : : 

surface at a given chemical potential m for a defined 

T and an assumed Concentration of defects Nye From this it. is see 


‘Probability of adsorption (N) on F 


that if (£7-£°) (£7 = free energy/centre of defect with charged 
molecule, f° = free energy/centre of defect with neutral mo: tule 
an ‘expression determining the electron level of a charged adsorbe 


Molecule, is smaller than fi (free energy/charged defect) the 


remains an ordinary acceptor gas, if fi is larger, 2 however, the. 


82s behaves like a donor. Thus an acceptor gas at an acceptor . et 
defect may react like a donor 64s. A specified acceptor or donor: 
level cannot be produced by the molecules adhering to the surfac 
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ASSOCIATION: 


: SUBMITTED: 


Gard eee 


‘probability of adsorption of an acceptor gas increases with... 


March 3, 1959. 
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This case is interpreted by means of the anomalous change in | 
work function in adsorption of oxygen to germanium, The... 


increasing concentration of acceptor impurities in-the catalyst 
There are 7 references, 5 of which are Soviet... ett Nd: 
Moskovskiy gosudarstvennyy universitet im. M. V. Lomonosova fe 
fizicheskiy fakul'tet (Moscow State University imeni M.V. 9. 
Lomonosov, Department of Physics).Institut fizicheskoy khimii. 

Akademii nauk SSSR (Institute of Physical Chemistry of the 
Academy of Sciences, USSR) 
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: TITLE: 


Kogan, Sh: M., Sandomirskiy, V. 


The Adsorption Heat in the Electronic Theory of Chemisorption 


' PERIODICAL: 


ABSTRACT: 


Card 1/2 


“the adsorption heat of a charged particle equals the sum _of': 


| eo RNTBEe 
(Teplota adsorbtsii-v elektronnoy teorii khemosorbtsii) 


Zhurnal fizicheskoy khimii, 1959, Vol 33, Nr.5, : 
pp 1129 - 1133 (USSR) tea ce eh 


The dependence of ‘the adsorption heat on the surface potent 
(or. occupation of the surface) of a semiconductor adsorbent 
is investigated, The value q mathematically derived is the- 
mean value. of the differential adsorption heats of the: 0 
various adsorption centers and charge states of the adsorbed 
molecules. Moreover, the.energy of the electron level of. 


the adsorbed molecule is deduced and it is pointed out that... 


the adsorption heat of the neutral adsorbed particles and. 
the energy of the electron level as calculated from the: foe ah 
Fermi level. The investigation of an energetically inhomo- | = 
genecus surface with slight occupation of the centers shows 

that the differential adsorption heat decreases with in- 
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The Adsorption Heat in the Electronic Theory of 


_ Chemisorption 


creasing occupation. There are 2 figures and 7 references, 
5 of which are Soviet... : Oo ane a 


ASSOCIATION: Moskovskiy gosudaratvennyy universitet im. M. 
‘i _ (Moscow State University imeni H. V, Lomonosov), Akademiy 

nauk SSSR Institut fizicheskoy khimii Moskva (Academy of ~~ 
-  Sclences. of the USSR Institute of Physital Chemistry ,Moscow) 


SUBMITTED: November 11, 1957 
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TITLE: _ Fedor Fedorovich Vol'kenshteyn. On the Occasion of His “50th Bie 
Birthday ~ ite 


PERIODICAL: Zhurnal fizicheskey khimii, 1959, Vol 33,-. Ne De a 
: p 1676 (USSR) 


ABSTRACT: On December 1o, 1958 F. .F. Vol'kenshteyn, hector of Physical. 
and Mathematical Sciences, celebrated his 50th birthday. In ; 
1931 he completed his studies at the Leningradskiy politekhni-. 
cheskiy institut (Leningrad Polytechnic Institute), and after- 
wards he specialized in theoretical investigations of electron =.» 
processes in condensated media. In this field-he obtained, among ee 
other things, various important results concerning the theory 
of dielectrics and semiconductors. These results were published . 
in the books "Proboy zhidkikh dielektrikov" ("Sparkover in Li- 
quid Dielectrics") and "Elektroprovodnost' poluprovodnikov" 
("Electrical Conductivity of Semiconductors"). In 1944 he wag 
invited by S. Z. Roginskiy to write articles on chemisorption We 
F and catalytic processes. Also in this field he was very success-° 2." 
Card 1/2 ful, The results he obtained by investigating the spectra of. . 
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Fedor Fedorovich Vol'tkenshteyn. On.the Occasion of... s0V/76-33-7-~-40/40 oe 
His 50th Birthday - Bass EH Se hese ee in, Pets Ss oe 
energy levels of the crystal surface with atoms adsorbed here-~ 
upon; as well as his publications of the conditions of electron 
equilibrium between the individual ‘kinds of adsorbed substances 
_and between the surface and the body permitted an. investigation .. 
of the reactivity of adsorbed substances as well as of the ins — 
fluence exercised by external factors upon adsorption and cata~ . 
lytic processes. These works give an idea of the processes of © 
chemisorption on the surface of semiconductors and may form the 
basis of a further development of the quantum theory of hetero» 


gensous catalysis. There is 4 figure, 
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TITLE: -=—s«Onn: thee Calculation of the Adsorption Isotherms in the Flectronic 


Theory of Chemosorption — 


PERIODICAL: Zhurnal fizicheskoy khimii, 1959, Vol 33, Nr 8, pp 1709-1714 (USSR! 


ABSTRACT: . © In a previous paper (Ref 1) several expressions for the concer 
. tration of neutral and charged adsorbed particles were obt 
on the basis of statistical considerations. In the present. 
‘a pattern for calculating the adsorption isotherms (AL) witt 
the framework of the electronic theory is suggested. A numbe 
concrete cases serve as an illustration. The adsorption (A) 
an acceptor gas at the surface of the plane-parallel lamina 
a semiconductor (S) is observed and the following factors. 
assumed: 1) The thickness of (s} is much greater than the Debye 
line of the shield. 2) The (A) at the (S) surface is heterogeneas 
i.e. there are different kinds of (A) centers, the electrons, 
however, being bound in no other way than by the (A). 3) The 
completion of the various (A) centers is slight ("narrow" 


heterogeneity). Considerations start with the case in which the ~ 
adsorbed molecules: do not dissociate. Then some specific cases’: 
are discussed which correspond to different Fermi ‘levels. For the ©. 
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Electronic Theory of Chemosorption — 


-- ASSOCIATION: 


Card 2/3 | 


_ shown that in the caloulation of (AI) in the electronic theory. 
_of chemosorption the remote effect of the Coulomb interaction Ls 
. between the adsorbed particles is automatically taken: into. 


_Moskovskiy gosudarstvennyy universitet im. Mo Vo Lomonosova 


case of a heterogeneous surface without non-adsorbed electron 

levels, a general expression of (AI) in the coordinates p ‘and. 
N/p (p = “pressure in the gaseous phase, N= number of (a) center: 
for nondegeneratea (8) with a random distribution. of energeti 
leveis in (S) was obtained. From this general. form of. (AI) ‘the- 
corresponding expressions for the above-mentioned individua 
cases are obtained, the (AI) being of the Henry, Freundl 
type and logarithmic (AI). It was found that there is no specif 
connection between the (S) type and the form of (AI), It is ~~ 


account. There are a Piaese and: 4 Peter enCee y. 3 of which are. 
Soviet. : se 


Akademiya nauk SSSR, Institut gig oubakoy: khimii, “Moskva: Goaté 
of Sciences: of the USSR, Institute of Physical Chemistry, Moscow) s 


cosecs State uasyeres iy. imeni M, Ve Lomonosov) 
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TITLE: On the Electron Theory of Chemosorption on the Real surface of 
- @ Semiconductor =. : eae Tater a er 
PERIODICAL: Doklady Akademii nauk SSSR, 1959, Vol 127, Nr 2, pp 377-379" 
ABSTRACT: On the basie of experimental data available, measurements of 
2 work function in adsorption (Refs 1-3) and measurement. of the” 
field effect (Ref 4), the following rules may be derived: (1)° .° 
the measured occupations of the surface by adsorbed molecules, = 
in which marked changes of the work function occur (~ kT at ae 


n= °300°K); aaudlly lie above ~10'? om” ; (2) the dependence 

of ‘the work function change on occupation ‘ts ‘usually linear, es! 

sometimes logarithmic (Ref 3); (3) the maximum change of the 

work function mostly amounts to ~ 0.3 ev (12k? at T = 300°K). 

When assuming the whole change of the work function to be 

dependant on the surface charge in adsorption and a consequent. 

curvature of the surface energy zones, it may be easily proven ©. 
Card 1/4 that the surface charge © (expressed in electron charge units)s.< 
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‘On the Electron Theory of Chemosorption on the = s0V/20=127-2-39/70 ee 
Real Surface of a Semiconductor ieee gy a 


‘value, amounts: to about 10 


defined as a surface, in which all the electron states are 


at which the change in the work function attains the measured. : 
a 40/9 ue When computing the: aa 
charge at which the curvature of energy zones attains 0.3 ev, 


one obtains for 6 x10!" om”-. To clarify this contradiction, —_ 
two assumptions are investigated: (1) the "idealised" surface, 


caused by gas adsorption. This assumption presupposes that. the 
levels of the adsorbed particles be permanently above the. Fermi. =. 
level. This is not very probable and is in contradiction with 
certain electronic concepts concerning catalysis. Therefore, =: 
there only remains the second assumption of the "real" surface, 
defined as a surface exhibiting a great numberof states which .. 
are not caused by gas adsorption. The following is derived from. 
the charge density (Equation 1) and equation (2) for the ites e 
electric neutrality of the crystal: du/aN” = (S + dR/du) (3) 
(du = change of the work function, N~ = concentration of the ~~ 

charged adsorbed molecules, S = a6 /au, R = space charge per = 
surface unit). To evaluate a possible value of S the following ._ 
is assumed as the simplest model of a surface energy spectrum: 


the states independent of adsorption N, are uniformly: distributed. 
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on the Electron Theory of Chemosorption on the gov /20-127-2-39/70 
Real Surface of a Semiconductor - af a ae ee 

| over the width E, of the forbidden zone, the Fermi level lies” 
at a distance from the poundaries of ‘the forbidden zone, which 
is great in comparison to kT. Under the assumption = 
S's Nk? /E, S>aR/du the following is derived by integration of. ~ 


equation (3): Shu = N°, viz a linear dependence of the change —— 
of the work function on occupation, in conformity with experi- | h 
mental data. The value of 8 may be evaluated therefrom. By - 
utilizing the experimental data per reference 3 one obtains 


, s aio" - 107 em” and N10" - 10"? on”. The authors ~ 


thank S. Zo Roginskiy, Corresponding Member AS USSR, and: 

F. F. Voltkenshteyn, Doctor of Physical and Mathematical =: 
Sciences, and all those attending the seminar of the catalysis. 
laboratory of the Institute of Physical Chemistry of the AS. - 
USSR for discussion of the results obtained. There are 

7 references, 5 of which are Soviet. 
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KOGAN, Sh.M.; SANDOMIRSKIY, V.B.. 
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’ Tsotherms and heats of adsorption in the electronic theory of 
chemisorption. Probl. kin. 4 kat. 10: 58 60. o ‘(MIRA 1435). 


1. Fizicheskty fakul'tet ioakavakous gosudarstvennogo untvorstteta tye 
i Institut fizicheskoy khimii AN SSSR. | 
AG orchids (Heat of adsorption) — 
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KOGAN, Sh.M.; SANDOMIRSKIY, V.By vere 
Measurements of the contact potential ofa semiconductor: as a ‘method 
of detecting the various charged states of particles adsorbed on ite 

-.Probl. kin. i kat,.10: 262-66. 160. (MIRA 1415) 


1s Institut fizicheskoy khimii “AN SSSR i : Fizicheskiy fell tet oe 


Moskovskogo gosudarstvennogo. universiteta, 
(Semiconductors) (adecept ten) 
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_ AUTHORS: Kogan, Sh. lM. ané Sandomirskiy, Ve Be oe : 
| TITLE: Theory of external emission of hot electrons by semicon- oe 
He tebe ductors 
* wey 


_ PERIODICAL: Pizika ‘tverdogo tela, v. 2, no. 10, 1960, 2570 ~ 2578 


TEXT: Some problems of emission of hot electrons have peen studied with * 
' regard to the interaction of carriers with acoustic and optical phonons |: : 
and to the influence.of impact ionization on the effect concerned. The | Ji 
‘Ruthors used a homogeneous semiconductor placed ina strong steady elec- «+f 
tric field. It is assumed that the behavior of electrons in semiconduc- 
tors placed in strong electric fields is determined chiefly by collisions. 
with acoustic and non-acoustic phonons, by interelectronic interaction, 
and by impact ionization. The study. described here was restricted to a 
temperature range where the impurities are completely ionized and scat-. 
tering takes place at the. lattice only. First, the emission current of 
hot electrons is estimated for the case where the energy ¥% of electron 
affinity (the distance between the bottom of the conduction band. and the _ 
vacuum level) is higher than the energy, ‘t,, of impact ionization. In 
Card 1/6 ; 7 rg Esk 
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Eereg 0) 


s/181/60/002/010/035/051 ae 
eeoRy of external. emission... oe : B104/B205 
this case, the syhmetyiet part f te) of the distribution function of. hot 


“electrons, which has a aartroataneuh form, appears in the expression for aes 
the emission ourrent at energies E£,-. This distribution function is hee? 


rived in the form f s(x) = f of exp {= 3 7 (x- 1): (8), where A = ome Pre pe 


For &>t., this distribution function ae "Agope to zero. . “Dherefore, it. = 
may be assumed that the emission of hot electrons will be very small-for 
476+ Using Eq. (8). the emission current of hot electrons can be describe 


b : my : 


snes? exp { — A(x) 
de GRAF Sees rl ae 
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| ¢ | . ee s/101/60/002/010/035/051 eas 
Theory of external. -emission... : 8104/8205 


Finally, pantie as miven by 
gis gt exp -F(t—1)} 
ay 


where n, is the gota: number of ‘electrons having energies £)2,- eda whe 


that ny = 10° cn ain? and ¥e./ pase the emission current as calculated from. 


mn 2 gh 


x Ju. == 


Eq. (15) will be {107 Zoe a/om® . This seems to prove the ‘assumption that 
there occurs no noticeable emission of hot electrons in homopolar semi-: 


conductors with WE, - Next, the emission current is calculated for the™ 
case where electron-electron collisions are absent (ACE, ). . The relations” ; 


£ 1 
. | (anh) at — ake ene 
t) =n —_ 6 ete 20), " 
ras ane "2aemeNW 3)” ( =) ce ' : 
' 4° 2 : aan : ; 
- ee CER EERSTE FEL I LTC LLCS 3 
Were . i oe eee aS 
hu 1 2 ) 
e=g, [1+ eh gEONr)], =a F 4), deh ~ 
itt a aT J; =a sone 
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Theory of external emission... 9 |. - oa » B104/B205 


. obtained for the distribution function lead te the expression 


for the emission current. In these formulas, the functions w are 
Mhittaker functions. © Por germanium, the emission current is approximately 
‘given by ser ear ‘ ae 


7 | | _ “BET V2 0)8 tan | 
any. CB) (25), where . (aE) (=) ; (17) 


Oda)” an: 3 65 2 
= at (a) 


is valid. This representation indicates that the emission current of hot. es 
electrons increases with dropping lattice temperature. If electron- elec- 
‘tron collisions are a ‘significant factor in energy redistribution, the 

form of the symmetric part of the steady distribution function will ap-. 
dard 4 e Boltamann. distribunion at the electron temperature ? e? which 

ar 
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Pheory of external Ameadaeag is . -. B104/3205 


‘differs from the lai Price ten Pepeuns T. .In this case, the emission - 
Pp Sao 


~, current is- given by: 


2um 


Jou, On (ttn : . ; (34) 


Pinally, an expression is presented for the. energy distribution of the 
emitted electrons: 
é _ 4mkT 
iP (t, w) dudt = = Gai is ho () idé cus Bde, jeer 69. 


The form of the digteibutica ‘Guetion of hot siectrons can be- obtained: ay 
determining P(t) experimentally. Here, ti is the angle between the sur 
face normal and the electron momentum. .V. L. Bonch-Bruyevich, : 
-M. I. Yelinson, and T. M. Lifshits are thanked for valuable discussions. 
There are 1 figure and 7 references: 5 Soviet-bloc and 2 non-Soviet-bloc. 

The references to English-language publications read as follows: R. Strat- 
tony... ‘Proc.. Roy... Soc., A242, 355, 1957; E. Conwell. Sylvania Technol - 5 
42, 30, 1959. a 
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© 944300 (4008, 137,14 69): Ea ee g/109/60/065/010/007/031 os 
Shyla ee E240/E435 2 
AUTHOR: ”. Sandomirskiy, VeBee denies hoe . 
TT aaa if : oe: 
TITLE: | The External. Emission ‘of Hot Electrons From. 
ie Semiconductors. Part. I - . vo aah Gost 


- PERIODICAL: Radiotekhnika i elektronika, 1960, Vol.5,.No.10, 
wen 8? py 1627-1630 0 ek Seen ec 


| pext: The emission of hot electron 

> semiconductor is calculated, for car 
. Expressions are obtained for the emission cur 
the velocity distribution of emitted electrons. . 
relations between the parameters of the semiconductors are. disc 


., , and emission current densities are calculated for germanium and. 
} silicon under typical conditions,, The author refers to articles 
1935, Vol.5, 296) 


| by L,Landau and A.Kompaneyets (Ref.1: Zh.E.T.F. ! 
- and B.I.Davydov (Ref.2: Zh.E.T.F. 1937, Vol.54 1069) as the first: 
ee theoretical indications of emission due to internal electric... oe 
| fields, and to a paper by S.M.Levitin (Ref.3: Zh.T.F. 1953, VYol.23 
-' 1700) in which the influence of this effect ‘on thermoelectric a 
- emission from semiconductor cathodes is studied. Having defined 
‘simple geometry, the author quotes the symmetrical part of the - 
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: The eatercal Emission soe: 
hed hen Davydoy | for. the 


ie a ceaeeLe phonon distribution function obtai 
- oeige of strong atetrree, fields. 


“po — mF (sar 


aa s ao 


z where - ‘s Se speed of sound; Ho = weak. Hes mobility 


The normalizing cocffictent uC. as given ‘with 


out derivation as 


7 i . gin a hs _ i e 
C= Soe gh. ae veut : 
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ae The External Emission. eeate cee EB240/E435, 


(o+ The aayametrical part ‘of: the distribution ‘function. is niece: fron. 
-; Davydov as being negligible. - Derivation of the current emitted’ 

, by integrating the GREER TUR ETON. function is indicated dias et ms 
ae and the. mesult quoted: = 


qkh 


PN ee AT the ine : te 
Fo at ane 


ti 


oe nere® Xo= ‘work function for. electrons; A = K fet, For the : 
_ | case of aD AD1 : 
“It. is indicated that the effect can only be considerable for: tite 
-. ease a> A and that the effect grows with decreasing temperatur 
.: A very brief discussion of the velocity distribution of the. emitted 
-} electrons follows in which the impulse corresponding to the~ ae 
‘+ maximum of: the distribution in the stream is quoted as cer ate 
(Ps) max = (TI? OXF 4 204 + 77? - ape alae 


ms | without full derivation. | The author algo ‘deduces that emitted. 
! electrons may have velocities greatly | ‘in excess of their drift | 
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| The External Emission or ee B240/E455 - 
- velocity in -the Soapicenddatar: © Before Se ccnting. ere 


- pesults,: reservations are made with regard to the. unestimated. 
‘losses of energy in optical phonons and in collisions of fast- 

electrons. Calculations are perforned on values of electric 
- field lower than those that will cause saturation connected with: 

the optical phonons. Calculated Pyat y ares: 
/ 1) Germanium, T = 300°K, % = 4.1 eViu = 3.9 x 103 ok bas 
“tos = 5 x 109 cm/sec, E=3.5 x 102 V/ die: 


je 5.7 x 1072 n Afet 


6°: 2) Silicon. ¢ °T/= 300K): Ko = 2.5 eV. Bo = 1:7 103° cm2/sec™ 
4 Eve 2%104 Aol JOR cain 2 aoe 5x 105° cm/sec; : ie ag ae ee 


(J = 3.8 x 107 Bats n A/em 


ook er ‘to be taken in chgeiers per: em: é aoe 
ae The author hopes. to calculate the effects of” optical phonons ° 

' electron-electron collisions and impact ionization in pubaequent 
; work, Acknowledgments are SEPT CRP SS to M.I, zelson = 
* Card: 4/5 & 
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conductor under given conditions depends on the level of the © 
electrochemical potential. Redistribution of the impurity centres. 
will affect this level and hence change the adsorption capacity Of © ey 
the semiconductor. The problem is examined theoretically in the. .— 
framework of the electron theory of catalysis in semiconductors 

and involves the solution of a system of diffusion equations and . 
Poisson's equation for the’ given system. If the fraction of ° 

charged adsorbing molecules is large there will be appreciable = 
redistribution of impurity centres. in the region near the surface, 

under the action of the electric field set up:by the surface i 
charge. ' Numerical estimates show that. this effect can lead to an: 
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increase in the adscepeion capacity by several tens of times. — 


It is also shown that for the model considered, the general 


results do not depend on the type of. semiconductor (nm- or. a. or |! 
on the nature of the gas. adsorbed (donor or acceptor), . 
Experimental verification of these results is- of interest but it 
should be noted that redistribution of impurity may lead to 


There are 2 figures. ‘ 


Institute of Catalysis, SO AS USSR) 


Institut radiotekhniki a elektroniki AN SSSR - 
(Institute of Radioengineering and Electronics, 
AS USSR) 


SUBMITTED: June 6, 1962 


tee tte Tt gee torent: tro Beh Mattie we i LF sia 
Hilleed LES PO EEL Abas) AAUSAIRE SHIN VERE THAI EGET 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001447110006-7" 


"APPROVED FOR RELEASE: 07/13/2001 SRIASRDP SS: pep ese Gs ey ttouue- a 


Ceara ae ir amie seer erne wm IT 


Bees a : ne Ges pe ee aN Ai ; ° se ester aceh Pe ; a 


; | 8/109 s2/001/004/010/o%8 a 
24, 70.0 : D290/D302 


AUTHORS: © Zhdan, A. One Yelison, EB. Ley and Sandomirekty, VeBe 
TITLE: Spectra. of autoelectrons emitted fron semiconductors 


PERIODICAL: aro cages + i elektronika, Ve Ty N06 AG 1962, 
670 - 68 
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. @ensities and emitter temperatures; the results are compared | with. 

' the current-voltage characteristics of the emission, and with Sheen. 
retical predictions that assume spherical energy surfaces and ap- 
‘proximate electron temperatures. The present work was carried out. hg 
in order to test a theory of autoelectron emission that relates the ‘ 
autocurrent density to the average internal electric Field in the». 
semiconductor, and hence to explain the experimental results et 
high autocurrent densities (previous. theories are inadequate at au- 
socurrent densities of above about 500 - 1000 amp./cm?); also, the 7 
results give information about the energy distribution of the elec- .— 


Cara 1/2 


| 
nh aes a : Pre 
‘| Heli say eae fede} 04 ines i ait featel a ohare hit PI! “T if ea FE 
ATES 


Ae esate Taille HUH BE | AGE (esrb pe ep ieebeis p> 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001447110006-7" 


ae 


CIA-RDP86-00513R001447110006-7 


"APPROVED FOR RELEASE: 07/13/2001 See ee ete 


: | | : 74d09/ 
Spectra of autoelectrons emitted .... D290 


trons in a semiconductor. The 


ture of the 


emission at high oc 


the semiconductor ere superhea 


. 


ponding electron temperatures 
vith equilibrium emitter temper 


OX. the electron temperature da 


increases, The autoelectrons h 


trons in the Semiconductor is 
energies. There are 18 figures 
viet-bloc and 4 non-Soviet—blo 
Sage publications read as fol 


Rev., 113, 1 
R. Stratton, 


SUBMITTED: 


Card 2/2 


APPROVED FOR RELEASE: 07/13/2001 


: : ; Sevier epee rees 
SAPP RRE NHN! REN SMT EC BE tena dd a 


» 115, 1959; RD. 
Proc. Phys, Soc. 


November 24, 1961 


results show the non-equilibriun na- Pa 
urrent densities. The electrons Eye 


of about 10 eV are found; the corres— ~ 
are about 10,0C0 — 15,000°K conoared 


ave a Maxwellian energy distribution 
the energy distribution of the elec 
brobably also Maxwellian at these 

» 2 tables and 14 references: 7. So. ae 
c. The references to the iglish-lan— 
lows; R.D. Young, &.1, iullier, Phys, ea 
Young, Phys. Reve, 113, 4, 110, .1959;° 0 ene 
B, 1955, 68, 430, 746, wit ern 


a Meee 


cee =: Ser tii ene ee rc SILT 
BIRDIES TIE REST ety ae TET EY: 


CIA-RDP86-00513R001447110006-7" 


"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001447110006-7 


a 


110395 _ thse ek ea 
., $/109 62/007/009/004/018 es 


: ~ D409/D301 
AUTHORS: Gor'kov, V.A., Yelinson, M.I., and Sandomirskiy,: V.B. 
| PITLE: On the role of the space charge in drawing field—_ 


emission currents of high density “4 


PERIODICAL: Radiotekhnika i elektronika, v. 7, no. 9, 1962, 
ge 1495--.1500-.2 0 ee ee 


TEXT: The possible causes are considered of the observed deviation “9. 
. of tne current-voltage characteristics of field-emission of metals = 
at high current densities. In this connection the authors analyze: — 
the role of the space charge and of the shape of -the potential ...» 
barrier at the boundary enitter-vacuum. It is shown that if a suf- ae 
ficiently strong positive space-charge is formed in the emitter- fa. 
anode. space (e.g. by ionized residual-gas molecules), this leads to ft 
a certain type of deviation of the current-voltage. characteristics. 
First, the space charge is calculated by an approximate method. 
The calculations are checked by experiment. The pressure in the ex- 
_ perimental diode varied between 10-8 and:10-4 mm Hg. The prepara-. -’ 
as Y the tungsten emitters, as well as the experimental procedu- 
ard 1/2. 
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TEXT: “fhe thickness of semiconductor films at which 


quantum effects in the behavior of charge carriers begin to ot 

show igs evaluated to be of the order of 10-5. cm (against 1078 in als 

metal films). For sufficiently pure semiconductor films at low | oUX& 
' temperatures, for which a simplified electron spectrum disregard-. 

ing volume scattering can be assumed, ‘the following quantum effects .. 
are predicted: 1) the absorption, by the free electron gas, of 

electromagnetic radiation directed transversely to the film 

(X ~ 100, for the transition n= 1, Ky kK. > n= 2, Kye 


with A€& = 1073 eV); 2) 4 discontinuous chafge of the current 


Card 1/2. 


ce ee eo ety aa sea ad tee ei stin eS ey my E So natal ap beta eter & 
ASABE ERTL Fe 0 2 AAAS SER SOOT 30a UERHAOOEE ES Te TUE! SECATESRETE! (SENET RUE 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001447110006-7" 


"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86- ae er nee ree : 


ST SESE DG EE RSET 


The | oe re ee 
© heory of quantum .,. a latent ri0 


and filn rilseasue 


July ” 1962 


Cara 2/2 - 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001447110006-7" 


AST SUNS SES 9 Bre ea SF ET ET REE EE Gate TERE TOE ee! ST 


"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001447110006-7 


Web 
oar s/056/62/043/006/058/067 
ae © B141/B1020 
AUTHOR: Sandomir v. B 2 
2 PEELE: | . Dependence of the forbidden band width in semiconductors 


on their thickness and temperature. — 

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, .v. 43). 

no. 6(12), 1962, 2309 otk; pare ne ARE ed Po aa 
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oe ' earriers. In semiconductors, where }~h/{2mkT and m0" mos there is. 
a~107° cm at T*+100°K. Owing to scattering of the current carriers at the 
“film boundaries, the quantum effects appearing can be strongly smeared. : 
For semiconductors there follows from the principle of uncertainty that the 

2 continuous spectrum must become compressed to. the - Fanges; A~h?/2mae 
“independently of the energy spectrum. The effect of this must be a’; 


| gorresponding widening of the forbidden band with reduction of the film 
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ABSTRACT:. Since many metals are always coated with a binary~compound film, 
chemosorption and catalytic processes actually transpire on the surface of a 
semiconductor. A theoretical investigation is offered of these processes. A - 
rather thick semiconductor film that does not contain surface states and a posi- 

tive contact potential difference are assumed: four energy schemes are 
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